Amyloid deposition in the pituitary gland is a rare localised form of amyloidosis, and most commonly reported with prolactinoma. Macular amyloidosis is a rare form of localised cutaneous amyloidosis of obscure aetiology. In contrast to most localised amyloidosis, the precursor protein(s) of both macular amyloidosis and prolactinoma are unknown. A 35-year-old man with chronic headache (six years), blurring of vision (three years), and hyperpigmented macular lesion involving arms, legs, and back (two years) was diagnosed to have hyperprolactinaemia (8927 ng/mL) and secondary adrenal insufficiency. MRI revealed pituitary macroadenoma compressing the optic chiasma, encasing the right carotid artery and extending into the sphenoid sinus. A biopsy of skin from the right upper arm revealed thickened stratum corneum, acanthosis, and deposition of pale eosinophilic material in papillary dermis that gave a rose pink colour under methyl-violet and appeared congophilic with Congo red stain, which under polarised light showed green birefringence, diagnostic of macular amyloidosis. Headache, bitemporal haemianopia, and skin lesion improved following cabergoline therapy. Temporal profile of the disease characterised by symptoms of macroprolactinoma preceding onset of macular amyloidosis with resolution of symptoms of macroprolactinoma, accompanied by reductions in prolactin, and concomitant improvement in macular amyloidosis with cabergoline therapy may suggest some link between macroprolactinoma and macular amyloidosis. This report intends to highlight this novel association of macular amyloidosis and macroprolactinoma. 
Introduction
Amyloidoses are a heterogeneous group of disorders characterised by extracellular deposition of proteins in various organs and tissues, resulting in disruption of normal homeostatic mechanisms and cell death [1] . Amyloidosis can be systemic (multiple sites/organs of deposition of amyloid protein, with the primary pathology leading to Deep Dutta et al.
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increased amyloid protein formation at a different site) or localised (amyloid protein formation as well as deposition is localised event involving a particular tissue or organ) [2] . The most common systemic amyloidoses include haematological malignancies, and conditions secondary to chronic inflammatory, like tuberculosis, bronchiectasis, osteomyelitis, and connective tissue disorders [3] . Common forms of localised amyloidosis include type 2 diabetes and Alzheimer's disease where amyloid fibrils are deposited in pancreas and neural cells, respectively [4] .
Amyloid deposition in the sella and parasellar region has rarely been reported in patients with pituitary adenoma [5] . It has most commonly been observed in patients with prolactinoma, followed by growth hormone secreting adenoma and non-functioning pituitary adenoma [5] . Degradation of secretory granules in vesicles containing amyloid fibrils is believed to have some role in its pathogenesis [4] . This and age-related amyloid deposition are believed to be the two different forms of localised amyloidosis of pituitary, without involvement of any other tissues or organs [4, 5] . Macular amyloidosis (also known as frictional amyloidosis), characterised by pruritic greyish-brown macules commonly involving the inter-scapular area, upper arms, chest, and thighs, is a form of cutaneous amyloidosis of obscure aetiology [6] . This report intends to highlight the novel association of macular amyloidosis in a patient with macroprolactinoma, which improved with cabergoline therapy.
Case report
A 35-year-old man with progressively worsening chronic headache of six years duration, accompanied by progressive blurring of vision for the preceding three years with rapid deterioration in the last six months, was evaluated in the endocrinology clinic, following referral from the ophthalmology department after detection of bitemporal haemianopia. He complained of hyperpigmented skin lesions predominantly involving the upper arms, forearm, shin of tibia, and interscapular region of two-year duration associated with pruritus, predominantly in the night. The physical examination was significant for body mass index of 33.44 kg/m 2 , hyper-pigmented brownish 3-5 mm diameter macular lesions involving the above-mentioned areas with scratch marks, with some lesions having a rippled pattern (Fig.  1A-C) . Systemic examination was normal except for bitemporal haemianopia. Biochemical investigations revealed elevated serum prolactin, accompanied by low basal and post ACTH stimulated serum cortisol (Table I) . Pituitary magnetic resonance imaging (MRI) revealed 3.2 × 2.7 × 2.5 cm heterogeneously enhancing pituitary adenoma compressing the optic chiasma superiorly, eroding the floor of the sella inferiorly with extension into the sphenoid sinus and laterally involving the right cavernous sinus (Fig. 1D ), leading to a diagnosis of macroprolactinoma with secondary hypocortisolism. Biopsy of skin from the right upper arm revealed thickened stratum corneum, mild acanthosis, and deposition of pale eosinophilic homogenous material in papillary dermis ( Fig. 2A, B) , which gave rose pink colour under methyl-violet and appeared congophilic with Congo red stain, which under polarised light showed green birefringence, leading to the diagnosis of macular amyloidosis OPIS PRZYPADKU (Fig. 2C, D) . Chest X-ray, ultrasonography of the abdomen, and serum and urine immunofixation protein electrophoresis were normal. Headache and visual field defects improved with cabergoline therapy, which was initiated at 0.5 mg/week and rapidly titrated to 3 mg/week. Hydrocortisone replacement (15 mg/d) in divided doses (with counselling for stress dose escalation) was started to correct the hypocortisolism. When last evaluated, six months after the initial diagnosis, the patient was clinically asymptomatic with resolution of pruritus, decrease in hyperpigmented skin lesions (Fig. 3A-C) , and significant reduction in the size of pituitary macroadenoma (Fig. 3D) .
Discussion
Macular amyloidosis is a subtle form of cutaneous localised amyloidosis, believed to be more common in females, Asians, Middle-Easterners, and South Americans, most commonly in the third to fifth decade of life, with sun exposure, atopy, and friction being some of the postulated risk factors [6] . Macular amyloidosis has previously been reported in association with lupus, systemic sclerosis, primary biliary cirrhosis, and multiple endocrine neoplasia-2, suggestive of a possible autoimmune aetiology [4] . There is a single report of macular amyloidosis in a patient with primary hypothyroidism [7] . Macular amyloidosis is difficult to treat, 
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with variable to poor response to topical corticosteroids, ultraviolet-B, etretinate, acitretin, cyclophosphamide, cyclosporine, and Nd-YAG laser therapy [6, 7] . Like macular amyloidosis, amyloidosis in prolactinoma is also a form of localised amyloidosis, with deposition of amyloid protein in the sellar and parasellar regions. Extensive spherical amyloid deposits in the pituitary have very rarely been reported with pituitary adenomas [8] . There are less than 20 such reports to date, almost exclusively with macroprolactinomas [8, 9] . These amyloid spheroids typically stain strongly for prolactin [8, 9] . Low to intermediate signal on T2-weighted imaging along with signal intensity similar to that of muscles on T1-weighted imaging is the characteristic feature of amyloid deposition in pituitary on MRI [9, 10] . Similar intensities on pituitary imaging in our patient may be suggestive of intra-pituitary amyloid deposition.
The precursor protein of most forms of localised amyloidosis has been determined. Type-2 diabetes, perhaps the most common form of localised amyloidosis, is characterised by deposition of amylin (islet amyloid polypeptide) in the pancreas [11] . However, it is important to realise that the precursor protein(s) of both macular amyloidosis and prolactinoma remain unknown [11] . The temporal profile of the disease characterised by symptoms suggestive of pituitary macroadenoma preceding the onset of macular amyloidosis with resolution of symptoms of macroprolactinoma, accompanied by reductions in circulating prolactin levels, and concomitant improvement in macular amyloidosis with cabergoline therapy, may suggest some link between macroprolactinoma and macular amyloidosis. Lack of histopathological evidence of amyloid deposition in the pituitary of our patient, and comparison of its immunohistochemistry with skin biopsy prevents us from establishing a direct pathologic link. However, trans-sphenoidal resection of macroprolactinoma was not warranted in our patient, as cabergoline (dopamine agonists) is the first-line therapy and the treatment of choice in managing patients with all forms of prolactinoma, including invasive giant prolactinoma [12] . This report intends to highlight the novel association of macular amyloidosis and macroprolactinoma, the cause of which could not be determined. Keen watch out for similar such observation with further study is warranted. Figure 1A) ; B. Significant reduction in hyperpigmented skin lesions on bilateral shin of tibia, with almost complete disappearance of lesions on left side (white arrows) (compared to Figure 1B) ; C. Significant reduction in hyperpigmented macular lesions in the interscapular area (white arrow) (compared to Figure 1C) 
